For many applications, cells or tissue must be cultured on an optical surface of high quality. For such applications laboratories often prepare "special dishes," which are made by a f f i i g a glass coverslip beneath a hole in a plastic petri dish bottom. In this report, we offer an improved method, using Parafib as a dry mount adhesive, for the preparation of special dishes, and show chat the resulting dish is nontoxic to neurons in culture. The Patafilm bond is stable at 60"C, permitting electron microscopy resins to be poured directly into the dishes and cured. The glass coverslip can be readily removed from the cured resin mechanically. The techniques we describe offer time-saving and reliable improvements for the use of glass coverslips in cell culture and electron microscopy. (J Hsrochem Cyrdem 40: [875][876][877] 1992) 
Introduction
For many applications, cell, tissue, or organ cultures must be grown on thin glass coverslips rather than on thick glass slides or plastic surfaces. These applications include experiments in which (a) cells do not grow well on plastic surfaces; (b) observations are made through optics that are distorted by plastic, such as differential interference contrast (DIC or Nomarski); or (c) observations are made through objectives that have working distances shorter than the thickness of a glass slide or plastic dish, such as high-performance epifluorescence objectives. To take advantage of both the optical qualities of glass coverslips and the convenience of plastic petri dishes, many laboratories routinely make a hybrid "special dish" by affixing a coverslip under a hole bored in the bottom of a plastic petri dish. This creates a small well with a glass bottom onto which cells can be grown. In addition to providing better optical qualities, the glass-bottomed well has a very small volume, and therefore is ideal for conserving limited reagents such as those used in immunocytochemistry.
Variations on the special dishes have been in use for a number of years (4-6,8). For applications in which the coverslip must eventually be removed, paraffin, or a non-toxic combination of paraffin, Vaseline, and/or lanolin, can be used to affix the coverslip to the dish. Unfortunately, the procedure for preparing the dishes is lengthy, messy, and unreliable. An additional consideration is the universal problem of removing the glass coverslips from embed- ding resins when electron microscope observations are desired. Procedures presently in use are far from ideal, since they may reduce the optical qualities of the resin by softening and mrping it and since one can never be certain that all ofthe glass has been removed, a risk to the costly diamond knife used to prepare tissue sections.
These problems prompted us to develop quick, easy, and reliable methods for constructing special dishes and using them for electron microscopy.
Materials, Results, and Discussion
Special dishes are prepared as follows. A hole roughly 1 cm in diameter is bored into the center of the bottom of a 35" polystyrene dish, using either a lathe or an electric drill equipped with a Forstner bit. A piece of Parafilm (American National Can; Greenwich, CT) is then cut roughly the size of the coverslip to be adhered (22 x 22 mm), and a hole is made in the center of the Parafilm slightly larger than the 1-cm hole in the dish. The hole can either be cut out or bored out with a cork borer. The Parafilm is then placed on the outside bottom of an inverted dish. A thin film of Vaseline petroleum jelly is then spread on the Parafilm with a paint brush, to improve the seal between the glass and the Parafilm. After an acid-washed glass coverslip is placed on top of the Parafilm, the adhesive is then melted by pushing each dish, coverslip side down, against a hotplate (approximately 130°C, about 10 sec). To ensure a tight seal, trapped air bubbles are released while heating by pressing the end of a glass rod around the hole on the inside of the plate. The plates are then cooled to room temperature to re-solidify the Parafilm. After cooling, the coverslip is firmly attached to the dish but can be removed. After attachment of the coverslip, the dishes can be sterilized with 70% ethanol and ultravio-let light, and then, if desired. treated for cell culture with substrates such as polylysine, collagen, andlor laminin. To remove the coverslip, fluid is added to the dish, and a bent pin (minutien pin or 000 size insect pin) is carefully inserted in sevcral places between the dish and the glass through the hole from the inside of the dish. This admits fluid into the seal. If the procedure is done slowly and evenly around the hole. the coverslip will come off cleanly and remain intact, without leaving residual adhesive on the covenlip. As an aid to removal of the coverslip, the well can be filled with buffer and the culture dish pressed briefly against a hot metal washer atop a hotplate. This softens the Parafilm without injuring the culture.
An initial concern with the dishes was that the Parafilm might prove toxic to cells. To test this, we cultured rat sympathetic neurons in special dishes sealed with Parafilm, and also placed strips of Parafilm in cultures of cells grown directly on the plastic dish. Guidelines for the care and use of laboratory animals were provided by the University of Wisconsin Animal Care Committee. Special dishes were pre-treated with polylysine and rat-tail collagen, and cultum were prepared as previously dcxribed (3). Sympathetic ncu-Ions provide a particularly stringent test because they are sensitive to vanishingly small amounts of toxins (7) . In both types of cultures, Sympathetic neurons were healthy as judged by light microscopy (7). growing morphologically appropriate axons and dendrites in a timely manner. Figure 2a shows a differential interference contrast (DIC) micrograph of a neuron culture grown in a Parafilmscaled dish.
Unlike special dishes scaled with paraffin mixtures, Parafilmsealed dishes. because of the higher melting point of the adhesive. can be used with electron microscopy resins that require curing at 60°C. In addition, the mechanical properties of the special dishes permit the coverslips to be removed from the cured resin with minimal difficulty. Neuron cultures were prepared for electron microscopy as previously described (1.2). and embedded in U-112 (Ladd: Burlington, VT). To embed cultum, about 2.0 ml resin were poured dircctly into the special dish and cured at 60°C. After the resin was cured, the coverslip was removed from the resin by the following method. which is pictured in Figure 1 .
First. the cylinder of plastic forming the side of the plastic dish is removed by hammering it with a motion from the inside toward the outside of the dish. Usually, once part of the edge is broken away, the rest can be peeled away. Next. the dish is turned on its edge and hammered gently but firmly in a direction perpendicular to the bond between the resin and the bottom of the plastic dish (Figure la) . During the hammering, the dish is rotated. As a result of the hammering, a bubble of air will form in one or more areas between the resin and the plastic. The bubble will grow gradually until the plastic around the coverslip is completely released from the resin. Then the air bubble must be made to grow between the resin and the glass. To facilitate this, a razor blade is placed in the crevice between the plastic and the resin and the top of the razor blade is gently tapped with the hammer (Figure 1b) . The resin is slowly turned during the tapping. The air bubble will invade the space between the resin and the glass, and the two will separate ( Figure IC) . This mechanical method usually removes the glass coverslip intact, without shattering or dissolving it, and results in an embedded sample with excellent optical qualities. Figure 2b shows a phase-contrast micrograph of a culture that was prepared for electron microscopy, embedded, and separated from the glass coverslip as described. The region shown in Figure  2b is the same as that of the living culture shown in Figure 2a . The surface of the resin was exceedingly smooth, and the optical qualities were excellent both for photography and for identification of specific regions of the culture or parts of individual cells. Figure 2c shows a transmission electron micrograph of a portion of a neuron culture. In addition to their use for standard light and electron microscopy, special dishes sealed with Parafilm, like special dishes sealed with paraffin, are also well suited for immunocytochemistry. The seal is resistant to chemicals such as absolute methanol, absolute ethanol, 1% Triton X-100,1% hydrogen peroxide, and 4% paraformaldehyde. In addition, for valuable reagents such as antibodies, very small quantities of fluid (as little as 80 PI) can be added exclusively to the well formed by the coverslip and the plastic dish. The solution can be maintained in the well if a small amount of Vaseline is spread around the hole on the inside of the plastic dish.
In conclusion, we have presented a reliable and time-saving new method for the construction of special dishes, described a procedure for removing the coverslip from the dish for long-term storage, and offered suggestions for utilizing the special dishes for immunocytochemistry. In addition, we have shown how cultures in the dishes can be embedded for electron microscopy, and have illustrated a new and reliable method for separating the hardened
cluding Mark Black, Theresa Slaughtel; Anthony Brown, Steve Heidemann, and Gary Banker: We thank Mark Black for the gift of nerve growth factor andJanet Krotzman of St Mary's Hospitalin Madison for human placental serum for the cell cultures. We also thank Fridoon Ahmad, Karla Pecelunas, Tom Pienkowski, andDan Heindl fortechnicalassistance, Miles Epstein for helpful comments, and Lynn McDonald for lending a hand in the preparation of Figure 1.

Literature Cited
